There has been a decline in sex ratio at birth in recent decades in many countries. The question arises whether polluting environmental endocrine disrupters may have been responsible. It is suggested here that we are not (and will not soon become) in a position to know this because: (i) we do not know what those sex ratios would have been doing in the absence of such proposed polluters and (ii) there are plausible alternative explanations which themselves offer little prospect for testing. In short, the population sex ratio at birth seems not to be a useful monitor of reproductive hazard unless it were to change at a dramatically greater rate than has ever been reported. This is not to deny that offspring sex ratios of selected samples of workers have proved useful non-invasive indicators of reproductive hazard. However, the recent tiny recorded secular declines in population sex ratios are distracting attention from the huge and unexplained changes in other monitors of reproductive hazard, e.g. the widespread decline in dizygotic twinning rates 1960-1980 and the recent probable decline in sperm counts.
Introduction
In a recent note on secular trends in monitors of reproductive hazard (James, 1997a) , I remarked that population sex ratios at birth seem not to be useful monitors of reproductive hazard. However, since that note was submitted several publications (see below) have raised the question of whether declining population sex ratios at birth may be linked to polluting endocrine disrupters. So I would like to elaborate on my previous argument.
There have been reported declines in sex ratio (proportion of males) at birth in recent decades in many countries, e.g. England and Wales (Dickinson and Parker, 1996) , Denmark (Møller, 1996) , Holland (Van der Pal-de Bruin et al., 1997) , Canada and the US (Allan et al., 1997) and nine Latin American countries (Feitosa and Krieger, 1992) . The decline has not been universal: an increase has been noted in Japan (Imaizumi and Murata, 1981) . The recorded declines were all statistically significant but tiny in magnitude, reductions being of the order of 0.1-1.0%. Since the reductions were of a magnitude comparable with that of standard errors, it is impossible to ascribe exact dates to the declines. Moreover, the declines run counter to an increase which might have been expected from the decline in fertility in the latter half of the 20th century, and the concomitant reduction in birth order (which is negatively associated with sex ratio).
In the first four of the studies cited above, concern was expressed that such declines may reflect reproductive hazards. The reasoning behind such a suggestion is as follows: there is good evidence for the hypothesis that parental hormone levels around the time of conception are associated with the sexes of the resulting offspring (James, 1996) . Many forms of illness (Semple, 1986) and adverse occupational exposures are associated with low testosterone and/or high gonadotrophin concentrations in men. In accordance with the hypothesis, this hormone profile is associated with low offspring sex ratios. Such hormone profiles and low offspring sex ratios have been reported in respect of men engaged in deep water diving, application of the nematocide DBCP (for references see James, 1994) and professional driving (Dickinson and Parker, 1994) , and in men exposed to dioxin (James, 1997c) , vinclozolin (James, 1997b) and borates (James, 1995a) .
Thus, most occupational and other reproductive hazards to men are associated with low offspring sex ratios. So it might be thought that declining population sex ratios dependably point to reproductive hazards to men. In this note I shall argue that this is not so because we have so little idea of what those sex ratios would have been doing in the absence of such a postulated hazard. Gini (1955) found that it is characteristic of population sex ratios to move non-randomly up and down slowly across time. These movements tend to be very small but (being based on large numbers) are statistically significant. They remain unexplained though I have suggested that they show signs of being under homeostatic control (James, 1995b) . Possible proximal causes of such variation are: (i) coital rates; (ii) pollution; and (iii) psychological variables. Recent sex ratio variation will be considered under these three headings.
Coital rates and sex ratios
Evidence that parental coital rates affect offspring sex ratios has been summarized (James, 1995b) . In that note I cited evidence that coital rates increased in the US White population during 1965-1975 and declined during 1975-1988 (data admittedly being available for 1965, 1975 and 1988 only) . Concomitantly the US White sex ratio at birth increased and decreased significantly across those years. So I suggested that the secular variation in sex ratio was due to the secular variation in coital rates.
It is not claimed that these data relating reported coital rates to sex ratios are more than suggestive. The point will be tested by data from future cycles of the US National Survey of Family Growth. These occur about once per decade, so the testing will be protracted. Moreover, though these data are exiguous, no such data for Europe exist at all. So the notion that secular movements in European sex ratios were caused by comparable movements in coital rates is simply an untestable hypothesis.
Pollution and sex ratios
The question is whether pollution was responsible for the observed declines in population sex ratios at birth. A possible means of investigating this point is suggested by data in the UN Demographic Yearbook for 1986 (United Nations, 1988) . A number of European countries annually publish their numbers of male and female liveborn by whether the mother was domiciled in a rural or urban household. These data were reproduced in that volume. If polluting chemicals were causing the secular trends in sex ratios, one might expect urban/rural differentials in these trends. Data are available for Austria, Bulgaria, Finland, the German Democratic Republic, Greece, Hungary, Netherlands, Norway and Poland across the years 1967-1985. I plotted the annual rural and urban sex ratios of these countries across those years. Results were as follows: (i) no clear urban/rural differentials emerged except that in all four of the former Communist countries (Bulgaria, East Germany, Hungary and Poland) urban sex ratios, on the average, were higher than rural sex ratios. These differences were nevertheless minimal. (ii) Only in Hungary and Poland was a time trend discernible (a decline in both cases). However, the trend occurred in both rural and urban births in both countries: and both trends were extremely small. One may conclude that any changes in sex ratio ascribable to polluting endocrine disrupters were probably very small.
Psychological variables and sex ratios
I have cited evidence that parental hormone levels are firstly, a consequence of adult perceived sex ratios; and secondly, a cause of sex ratio in the next generation, thus providing the basis for a negative feedback process hypothesized to stabilize the sex ratio (James, 1995b) . So it seems reasonable to suggest that the rather general slow decline in population birth sex ratios in the second half of the 20th century may be hormonallymediated responses to the gradually increasing adult sex ratios. These have been caused by the declines in the stillbirth (and other mortality) rates across this century (Ulizzi and Zonta, 1993) .
Other factors and sex ratios
Other factors that may be postulated to have caused the declines in sex ratio are an increasing use of hormonal induction of ovulation (James, 1985) , and changes in reporting practices. No procedure is readily available to test such hypotheses. I conclude that population sex ratios at birth are not useful monitors of reproductive hazard.
